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(57) ABSTRACT

A transponder, a method for powering the transponder, and a
system relating to the method. The transponder includes at
least two electrical coils, a dipole antenna, and a chip electri-
cally connected to the dipole antenna and the electrical coils,
wherein the electrical coils surround the dipole antenna and
the chip. The transponder 1s surrounded with a wiring loop.
An alternating current 1s generated in the wiring loop. The
alternating current generates a magnetic field at the electrical
coils. The electrical coils receive energy from the magnetic
field and transfer the received energy to the chip for powering
the transponder. The dipole antenna 1s configured to transmit
an output signal to a reader and to receive an input signal from
the reader.

23 Claims, 3 Drawing Sheets
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Establishing an energy field in
an area
12
Receiving of energy by means
of power receiver
713
Connecting the power receiver
to the antenna of transporter
14

Enhancing Data to be
transmitted by means of the
antenna using energy received by
power receiver
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METHOD AND SYSTEM FOR READING A
TRANSPONDER

TECHNICAL FIELD OF THE INVENTION

The present invention 1s directed to an asset management
system using transponders such as an RFID tags and to a
method and a system for reading a transponder, such as a
remotely powered RFID tag.

BACKGROUND ART

In the prior art, asset management systems are known
which are based on RFID technology. The core of such a
system 1s the transponder or RFID tag. Such a transponder
can be attached to, or embedded, 1n an object. The transpon-
der 1s provided with a memory for storing data relating to the
object.

In an RFID system, an RFID reader 1s used, which sends
out a radio frequency signal to the transponder. This signal 1s
received by a transponder which, 1 reply to this signal, sends
back the data stored in the memory, on the transponder to the
reader.

The RFID system uses two separate antennas. One antenna
1s present on the transponder and the second antenna 1is
present on the reader. The antenna on the reader 1s used to
send out a power pulse which can be received by the antenna
on the RFID transponder. This power pulse 1s used to activate
the transponder. After the reception of the power pulse, the
RFID transponder i1s able to reply by transmitting the data
stored on the RFID transponder using its own antenna.

The data transmitted by the RFID transponder can either be
transmitted directly to another system like a host computer,
through standard interfaces, or can be stored 1n a portable
reader to be uploaded later to a computer for data processing.
The advantage of using RFID transponders 1s the fact that
RFID system works effectively in environments with exces-
stve dirt, dust, moisture and/or poor visibility.

In the prior art, different kinds of RFID transponders are
available. A first group of RFID transponders are “passive
transponders These passive RFID transponders do not
require the presence of a power source, like a battery for
clectronic circuits supplying. Generally, they are powered by
the reader using an induction mechanism.

According to this principle, an electro-magnetic field 1s
emitted by the reader antenna and received by the antenna
located on the RFID transponder. The reader sends out a
power pulse of, for instance, 134.2 KHz. This power pulse 1s
collected by the antenna 1n the passive RFID transponder that
1s tuned to the same frequency. This recerved AC energy 1s
rectified and stored on a small capacitor within the RFID
transponder. When the power pulse has finished, the RFID
transponder immediately transmits back 1ts data, using the
energy stored within the capacitor as its power source.

Generally, 128 bits are transmitted over periods of 20 ms.
This transmitted data 1s picked up by the receiving antenna
positioned in the reader and the data are decoded by the
reader. Once all the data have been transmitted, the storage
capacitor onthe RFID transponder 1s discharged, resetting the
transponder to make 1t ready for a next reading cycle. The
period between transition pulses 1s known as the “SYNC
TIME” and lasts between 20 ms and 50 ms, depending on the
system set up. The transmission technique used between the
RFID and the reader 1s FREQUENCY SHIFT KEYING
(FSK) with the transmission generally comprised between
124.2 Kz and 134.2 Kh. An important advantage of the pas-

stve RFID transponders 1s their price. Passive RFID tags have
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typically a price per unit o1 0.3 euros. An important disadvan-
tage of the use of passive RFID transponders 1s the fact that

they have a limited range, typically less than one meter.

A second type of RFID transponders are the so-called
“active RFID transponders™. Active RFID transponders are
provided with a power source, such as a battery, to supply the
clectronic circuits and to enhance the transmittal of data from
the transponder towards a reader. An 1mp0rtant advantage of
the presence of such a power source 1s the fact that active
RFID transponders typically have a range of 20-30 meters. A
drawback of the use of active RFID transponders 1s their unit
price ol about 10 euros. Active RFID tags are too expensive to
use on individual products. In practice, the use of active RFID
transponders 1s therefore limited to, for instance, pallets and
boxes.

In order to use RFID technology for example 1n an asset
management system, an RFID transponder 1s attached to each
item 1n a storage area. The information on the RFID transpon-
ders onthose products 1s read by means of an associated RFID
reader. In order to make such an asset management system
affordable, 1t appears to be preferable to use the mexpensive
passive RFID tags. However, because of the limitation of the
reading range of these passive RFID tags, such an asset man-
agement system requires an expensive reader infrastructure.
For instance, in order to locate a given 1tem within a set of
shelves, a plurality of readers will have to be present 1 a
storage area, wherein each reader uses several channels asso-
ciated with several antennas. This reader infrastructure 1n
itsell 1s not only expensive but also difficult to install 1n a
storage area and difficult to manage.

In case a rather simple reader infrastructure is preferred,
the 1tems 1n the storage area will have to be provided with an
active RFID tag 1in order to allow communication between the
products and the rather distant reader. Because of the high
price per unit of the active RFID transponders, the use of
active RFID transponders the products 1n combination with a
limited reader infrastructure will lead to an even more expen-
s1ve asset management system.

In the light of the disadvantages of the present RFID tech-
nology, an aim of the mvention 1s to overcome some or all
these limitations by means of an asset management system
which allows a relatively simple reader infrastructure and the
use of relatively mnexpensive RFID transponders.

SUMMARY OF THE INVENTION

A method for reading a transponder of the type having a
power recerver and an antenna for transmitting data stored on
the transponder, wherein the method comprises the steps of
generating an energy field, which can be used by the power
receiver 1n any transponder 1n the vicinity thereof to receive
energy, generating an activation signal for interrogating the
transponder in the vicinity of the energy field, thereby allow-
ing the data to be enhanced using the energy received by the
power recerver, 1in order to provide an enhanced data signal to
be transmitted by means of the antenna, and receiving the
enhanced data signal by means of a reader.

An advantage of these measures 1s that a transponder, such
as a passive RFID tag, can be provided with a power recerver
for recerving energy in the responder. This energy can than be
used for enhancing the transmittal of data towards the reader.
In practice, this means that the passive RFID tag, provided
with the power recerver, can operate as 1f 1t were an active
RFID tag. Because of the presence of the power recerver, 1t 1s
able to enhance the transmittal of data, in the present text,
reference may be made hereatfter to an “enhanced transpon-
der”.
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In the example of the use of the method, according to the
invention, for storing an object 1n, for example, a storage area,
an advantage of the measures, according to the ivention 1s
that 1n a storage area relatively cheap transponders, such as
enhanced passive RFID tags, can be attached to individual
products. In the storage area 1tself, an energy field 1s present
in order to remotely provide power to each RFID tag, using
power receivers present on the RFID tags.

Preferably, the method comprises the step of establishing a
low frequency alternating current in the wiring loop, having a
frequency 1n the range of 50 Hertz-5 Mega Hertz.

An advantage of this 1s that the provision of such a mag-
netic field 1s relatively easy to put 1n place, using relatively
Inexpensive means.

Preferably, the method comprises the step of establishing a
low frequency alternative current in the wiring loop, having a
frequency 1n the range of 50 Hertz-5 Mega Hertz.

An advantage of this 1s the fact that because of the use of a
very low frequency, this allows very long loops and a single
loop with a simple AC generator 1s enough to supply an
energy field in a relatively large area.

According to a second aspect ol the present invention, there
1s provided a transponder, such as a RFID Tag, provided with
an antenna for transmitting data stored on the transponder,
power means for enhancing data, 1n order to provide an
enhanced data signal, wherein, the power means are adapted
to recerve energy from an energy field, in order to use the
received energy Irom said energy field to provide said
enhanced data signal.

An advantage of this 1s the fact that the transponder 1s able
to recerve and store energy from an energy field, enabling the
transponder to use energy received by the transponder to
enhance the transmittal of data. In the case of an RFID tag, the
presence of power means adapted to recerve energy from an
energy field, allow a passive RFID tag to operate as 11 1t were
an active RFID tag.

Preferably the power means are formed as an electrical coil
for recerving power from a magnetic field.

An advantage of this 1s the fact that the provision of an
clectric coil can be obtained relatively easy for relatively low
COst.

Advantageously, the coil 1s formed by conductive 1nk.

An advantage of this 1s the fact that by using conductive
ink, the power receiver can be printed on a support, for
instance, on the transponder.

Advantageously, the transponder 1s provided with an 1ndi-
cator, such as an LED, for indicating the reception of and/or
the transmittal of data by means of said indicator.

An advantage of this 1s the fact that the transponder can be
read by means of a reader and that, at the same time, the
transponder can be used to signal the presence and the posi-
tion of the transponder and of an object to which the tran-
sponder 1s attached.

Advantageously, the indicator 1s provided with an audible
signal such as a buzzer, for indicating the reception of data
and/or the transmittal of data, by means of said audible signal.

An advantage of this 1s the fact that the transponder 1s able
to signal 1ts presence and location, even when the responder 1s
not visible for the human eye or a camera.

According to a third aspect of the present invention, there 1s
provided a system enhancing the communication between a
transponder, such as an RFID tag, and a reader, the system
comprising a transponder, provided with an antenna for trans-
mitting data stored on the transponder and power means for
enhancing data, in order to provide an enhanced data signal
and with energy means for generating an energy field 1n an
area, wherein the transponders are provided with power
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means capable of receiving energy from said energy field and
for providing the enhanced data signal, using the energy
received by said power means.

An advantage of this 1s the fact that the means for gener-
ating an energy field in an area, 1n combination with the
presence ol a transponder, can be used to enhance the com-
munication between the transponder present 1n said area and
a reader. A transponder entry in the area will be capable of
receiving energy from the energy field present 1n the area and
therealter be capable of communicating with a reader, using
the energy recerved by the transponder.

A reader, to be used 1n the system of the present invention,
wherein the reader 1s provided with an antenna for transmit-
ting an activation signal to a transponder 1n order to mterro-
gate the transponder, and for receiving a reply signal trans-
mitted by a transponder in reply to the activation signal
wherein the reply signal has been enhanced by the energy
field received by the power means.

BRIEF DESCRIPTION OF THE DRAWINGS

Retference will now be made, by way of example to the
drawings, in which:

FI1G. 1 shows, 1n a form of a flow chart, the di
of the method according to the invention;

FIG. 2 shows a storage area, 1n a form of a gondola, pro-
vided with the system according to the invention;

FIG. 3 shows 1n detail a transponder to be used in the
method and the system according to the invention.

[l

‘erent steps

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

According to FIG. 1, 1n an area, such as a storage area, an
energy field is established 1n step 11. This energy field can be
received 1n step 12 by power recetvers, present on a transpon-
der such as a RFID transponder or tag, in order to store energy
from said energy field on the transponder. The power recetver
1s connected 1n step 13 to the antenna present on the transpon-
der. Because of the energy received by the power recerver and
the connection of the power recerver with the antenna, 1n step
14 the recerved energy can be used for enhancing the trans-

mittal of data by means of the antenna of the transponder
RFID tag.

In FIG. 2, a possible embodiment of the system according,
to the mvention 1s shown. A storage area, such as a gondola
100 1n a store, comprises a plurality of shelves 101. The
shelves 101 are able to receive objects or 1items 102. The
gondola 100 1s provided with a wiring loop 104. The wirin
loop 104 1s used to generate a magnetic field. Therefore, the
wiring loop 104 could be referred to as the “Magnet Loop™.

The wiring loop 104 1s fed by an AC generator 103 via an
clectrical connection 108. The presence of an alternating
current 1n the wiring loop 104 generates a magnetic inductive
field, which i FIG. 2, 1s represented by arrows 106. The item
102, in the gondola 100, 1s equipped with an RFID tag 103
according to the mvention. The RFID tag 103 includes an
clectrical coil, for receving power from the magnetic field
106. The power received by this coil can be used to feed the
components presents on the RFID tag 103. Because of the fact
that this RFID tag 103 is able to recerve power from a mag-
netic field, the RFID tag could be referred to as the “Magne-
lag™.

FIG. 3 shows the structure of the RFID tag, or “MagneTag”
200. The RFID tag 200 includes a coil 201, which 1s aimed to
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receive power from the magnetic field generated by the wiring,
loop 104 (see FIG. 2). Therefore, the coil 201 behaves as a
power magnetic antenna.

The RFID tag 200 1s further equipped with a chip 202
which 1s connected to the coil 201, for receiving power from
the coil 201 via an electrical connection 205 between the chip
202 and the coil 201.

The chip 202 1s connected to a dipolar antenna 203 via an
clectrical connection 206 between the chip 202 and the dipole

antenna 203. This dipolar antenna 1s, for instance, an antenna
which 1s able to work 1n the 900 MHz/2 GHz/4 GHz fre-

quency ranges, such as 1s used on conventional active RFID
tags. The chip 202 could also be connected to a communica-
tion magnetic loop antenna to work with 125-134.2 KHz,
140-148.5 KHZ, 13.56 MHz . . . because of the presence of
energy collected 1n the coil 201, recerved from the ambiance
magnetic field 106 (see F1G. 1), the RFID tag 200, according,

to the mnvention, can behave as 11 it were an active RFID tag.
The recerved energy 1s used to enhance the transmittal of data
stored on the transponder. The effect of this 1s that the RFID
tag 200 will allow reading ranges of up to 30 meters.

The power received by the power recetver, which has the
form of a coil, 1s used to supply energy to the electronic circuit
on the transponder. That means that the transponder 1s able to
receive data from a relatively weak HF signal emitted by a
reader. After the reception of these data, the power recerved
by the power recetver 1s used to treat the data, to reflect and to
modulate the data signal 1n order to reply to the reader.

The reception of the HF signal and the preparation of a
reply 1s hence enhanced by means of the power received by
the power means.

The RFID tag 200 can be produced without adding signifi-
cant manufacturing costs. This can be assured by providing
the conductive coil 201 on the RFID tag 200 by printing,
conductive 1ink on the service of the RFID tag during produc-
tion.

The frequency of the alternating current in the wiring loop
104 (see FI1G. 2) 1s relatively low, typically in the range of 50
Hz to 500 MHz. Because of the fact that this frequency 1s very
low, 1t allows very large loops and single loop with a simple
AC generator 1s enough to supply a complete gondola with a
s1ze of, for mnstance, 20 meters. Therefore, the costs to equip
a gondola 100 (see FIG. 2) with such a wiring loop 104, are
relatively low.

The technology for providing the supplementary magnetic
antenna 201 (see FIG. 3) on the RFID tag 200 1s the same
technology as used for providing on a support a dipolar
antenna 203 present on the RFID tag 200. That means that the
extra production cost for providing this supplementary mag-
netic antenna 201, 1s relatively low.

A further advantage of a method and a system according to
the present invention 1s the fact that the RFID tag 200, as
described with reference to FIG. 3, can still be used 1n a
conventional asset management system using RFID tags.
This 1s the case when the system 1s not provided with an
energy field, such as the magnetic field 106 (see FIG. 2).

One of the advantages 1s the fact that the transponder
according to the invention 1s able to also act as a passive tag,
if no energy field 1s available. Thus, when there 1s an energy
field the transponder 1s active and when not, the transponder
becomes passive. This 1s also an advantage for tracking
objects along a supply chain.

This means for instance that depending on the environment
wherein the transponder according to invention 1s present
either means for reading a passive transponder or means for
reading an active transponder can be used.
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A Turther application of the method and a system according
to the invention 1s the use of the RFID tags 200 (see FIG. 3) n
asset localization. The RFID tag 200 could be equipped with
a LED 1n order to be able to produce a visible signal. Alter-
natively, the RFID tag 200 could also be equipped with a
buzzer, n order to produce an audible signal. In that case,
when the reader, used in combination with the RFID tag,
sends out a specific power pulse, the RFID tag 200 with the
specific LED enables it to produce a visible signal using the
LED and/or an audible signal using the buzzer, in order to
indicate its presence. The wiring loop 104 (see FIG. 2) 1s
capable of delivering enough power to turn on the LED or the

buzzer. There 1s no mtluence on the distance between the
RFID tag 200 and the reader which will diminish the power
received by the RFID tag. A possible use for asset location 1s,
for instance, 1 a library. An applicant could use a reader to
send out a power pulse to all the RFID tags 200 belonging to
a certain book category. Those RFID tags that light up or
produce an audible signal could be related to books which are
not stored on the right shell.

The amount of power provided by means of the magnetic
f1eld 106 (see FIG. 2) can be calculated as follows: for feeding
the wire loop 104, taking into consideration the fact that the
same phase should be maintained along 1ts circuit, the fol-
lowing relationship for the length of the wire (L) applies:

-
A
TN

wherein A the wave length.
For the rest of the calculation, we presume that:

-
A
NP

When we take a wiring loop which has to envelop a gon-
dola with a length of 4 meters and a height of 1.5 meters, the
length of the antenna will be 11 meters. For the wave length,
the following applies:

Vv
A=VI=—
F

For a magnetic wave, we take an average value of V=0.5x
C, wherein C represents the speed of light, T represents time
and F represent frequency. This will lead to the following
frequency:

3x 10°

::8X11:34hﬂh

v C

b= 4xL:8xL

V_
— =

However, it 1s always possible to use systems for modify-
ing the phase of the wave, but that could be detrimental for the
simplicity of the system.

Considering a wiring loop which 1s circular and has a
diameter of 1.5 meter, in order to have a theoretic approxi-
mation of the wiring loop 104 (see FIG. 2), the order of the
s1ze of the electrical field which 1s established by means of the
wiring loop can be calculated. Extrapolation of this calcula-
tion to a rectangular wiring loop can not be far from the
theoretic value. Such a circular wiring loop 1s formed by a
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conductor which a current of 1 ampere 1s fed (I=1). The
number of the coils 1s 1 (N=1).
The magnetic field 1s now represented by:

XN X1
B:#D
2XR

The magnetic flux that 1s generated in the wiring loop
which 1s present on the RFID tag 200, having the size of 5x8
cm and which comprises 5 coils can be calculated. The fol-
lowing applies (5x8 c¢cm 1s a standard form for RFID tags used
today):

The magnetic flux 1s ®=n B s wherein “n” 1s the number of
coils and “s” 1s the surface of a coil.

The Neumann law gives the electric force generated 1n the
coil:

AQ

F=—
At

For a frequency of 3 MHz, the half time should be:

At=0.1610"°

This will lead to a variation from:

AB=B-(-B)=2B
Thus:

AQ
T Ar
B A(nBs)
Ar
B nABs

At
n2Bs
Ar

B Sx2x2.6Txax107*
B 0.16 x107°

E

2r

30
=209 mV

The value of 209 mV which have been calculated above
should be largely enough to provide the RFID tag 200 with the
necessary energy. 209 mV 1s much higher than the tension
currently found on standard active RFID tags which are used
today. The 5 uW necessary for functioning the circuit will be
obtained without any problems which means that RFID tags
200 can be read from a larger distance, than if it were an active
tag.

While the invention has been particularly shown and
described with reference to a preferred embodiment, 1t will be
understood that various changes in form and detail may be
made therein without departing from the spirit and scope of
the 1nvention.

The mvention claimed 1s:
1. A method for powering a transponder, said method com-
prising:
providing the transponder, wherein the transponder com-
prises a plurality of electrical coils, a dipole antenna, and
a chip electrically connected to the dipole antenna and
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the electrical coils, wherein the electrical coils surround
the dipole antenna and the chip;

surrounding the transponder with a wiring loop;

generating an alternating current 1 the wiring loop,
wherein the alternating current generates a magnetic
field at the electrical coils, wherein the electrical coils
receive energy from the magnetic field and transfer the
received energy to the chip for powering the transpon-
der, and wherein the dipole antenna 1s configured to
transmit an output signal to a reader and to receive an
input signal from the reader.

2. The method of claim 1, wherein the method further

COmMprises:

said transponder receiving an incoming signal from the
reader:;

said transponder processing data contained in the incoming
signal; and

said transponder transmitting a reply signal from the dipole
antenna to the reader, said reply signal responsive to the
incoming signal in consideration of the processed data,
wherein the recerved energy provides suilicient power to
the transponder to enable the transponder to perform
said receiving the incoming signal, said processing data,
and said transmitting the reply signal.

3. The method of claim 2, wherein the received energy 1s
suificient to enable the transponder to perform said receiving
the incoming signal from the reader spaced at a distance o1 30
meters from the transponder and to perform said transmitting
the reply signal to the reader at the distance of 30 meters from
the transponder.

4. The method of claim 1, wherein the transponder com-
prises a LED, and wherein the method further comprises:

said transponder receiving a specific power pulse from the
reader; and

said LED lighting up the transponder to indicate a presence
of the transponder 1n response to the transponder having
received the specific power pulse from the reader,
wherein the recerved energy provides suificient power to
enable performance of said lighting up the transponder.

5. The method of claim 1, wherein the transponder com-
prises a buzzer, and wherein the method further comprises:

said transponder recerving a specific power pulse from the
reader; and

said buzzer generating an audible signal to indicate a pres-
ence of the transponder 1n response to the transponder
having recerved the specific power pulse from the reader,
wherein the recerved energy provides suilicient power to
enable performance of said generating the audible sig-
nal.

6. The method of claim 1, wherein the transponder 1s a

RFID tag, and wherein the reader 1s a RFID reader.

7. The method of claim 1, wherein the electrical coils
comprise conductive ink.

8. The method of claim 1, wherein an alternating current
generator 1s electrically connected to the wiring loop via an
electrical connection, and wherein the method further com-
Prises:

said alternating current generator generating the alternat-
ing current in the wiring loop.

9. A system, comprising:

a transponder comprising a plurality of electrical coils, a
dipole antenna, and a chip electrically connected to the
dipole antenna and the electrical coils, wherein the elec-
trical coils surround the dipole antenna and the chip; and

a wiring loop surrounding the transponder, wherein the
wiring loop 1s configured to comprise an alternating
current such that the alternating current in the wiring
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loop generates a magnetic field at the electrical coils,
wherein the electrical coils are configured to receive
energy Ifrom the magnetic field and to transfer the
received energy to the chip for powering the transpon-
der, and wherein the dipole antenna 1s configured to
transmit an output signal to a reader and to recetve an
input signal from the reader.

10. The system of claim 9, wherein the received energy
provides suflicient power to the transponder to enable the
transponder to: recerve an incoming signal from the reader,
process data contained 1n the incoming signal, and transmit a
reply signal from the dipole antenna to the reader, said reply
signal responsive to the incoming signal in consideration of
the processed data.

11. The system of claim 10, wherein the received energy 1s
suificient to enable the transponder to receive the incoming
signal from the reader spaced at a distance of 30 meters from
the transponder and to transmit the reply signal to the reader
at the distance of 30 meters from the transponder.

12. The system of claim 9, wherein the transponder com-
prises a LED configured to light up the transponder to indicate
a presence of the transponder 1n response to the transponder
having received a specific power pulse from the reader, and
wherein the received energy provides suilicient power to turn
on the LED.

13. The system of claim 9, wherein the transponder com-
prises a buzzer configured to generate an audible signal to
indicate a presence of the transponder in response to the
transponder having received a specific power pulse from the
reader, and wherein the received energy provides sufficient
power to turn on the buzzer.

14. The system of claim 9, wherein the transponder 1s a
RFID tag, and wherein the reader 1s a RFID reader.

15. The system of claim 14, wherein the RFID tag 1s con-
figured to act as a passive RFID 11 the magnetic field does not
exist at the electrical coils and to act as an active RFID tag if
the magnetic field exists at the electrical coils.

16. The system of claim 9, wherein the electrical coils
comprise conductive ink.

17. The system of claim 9, wherein the system further
comprises an alternating current generator electrically con-
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nected to the wiring loop via an electrical connection and
configured to generate the alternating current 1n the wiring
loop.

18. A transponder, comprising:

a plurality of electrical coils;

a dipole antenna; and

a chip electrically connected to the dipole antenna and the

electrical coils, wherein the electrical coils surround the
dipole antenna and the chip, wherein the electrical coils
are configured to receive energy from a generated mag-
netic field at the electrical coils and to transter the
received energy to the chip for powering the transpon-
der, wherein the generated magnetic field has been gen-
crated by an alternating current (AC) 1n a wiring loop
that surrounds the transponder, and wherein the dipole
antenna 1s configured to transmit an output signal to a
reader and to receive an input signal from the reader.

19. The transponder of claim 18, wherein the received
energy provides suilicient power to the transponder to enable
the transponder to: recerve an incoming signal from the
reader, process data contained 1n the mcoming signal, and
transmit a reply signal from the dipole antenna to the reader,
said reply signal responsive to the incoming signal 1n consid-
eration of the processed data.

20. The transponder of claim 19, wherein the received
energy 1s sulificient to enable the transponder to recerve the
incoming signal from the reader spaced at a distance of 30
meters from the transponder and to transmit the reply signal to
the reader at the distance of 30 meters from the transponder.

21. The transponder of claim 18, wherein the transponder
comprises a LED configured to light up the transponder to
indicate a presence of the transponder in response to the
transponder having received a specific power pulse from the
reader, and wherein the received energy provides sufficient
power to turn on the LED.

22. The transponder of claim 18, wherein the transponder
comprises a buzzer configured to generate an audible signal to
indicate a presence of the transponder in response to the
transponder having received a specific power pulse from the
reader, and wherein the receirved energy provides sulficient
power to turn on the buzzer.

23 . The transponder of claim 18, wherein the transponder 1s

a RFID tag, and wherein the reader 1s a RFID reader.
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